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Abstract
Background: Objectively measured physical activity is low in British children, and declines as childhood progresses.
Observational studies suggest that dog-walking might be a useful approach to physical activity promotion in
children and adults, but there are no published public health interventions based on dog-walking with children.
The Children, Parents, and Pets Exercising Together Study aims to develop and evaluate a theory driven,
generalisable, family-based, dog walking intervention for 9-11 year olds.
Methods/design: The Children, Parents, and Pets Exercising Together Study is an exploratory, assessor-blinded,
randomised controlled trial as defined in the UK MRC Framework on the development and evaluation of complex
interventions in public health. The trial will follow CONSORT guidance. Approximately 40 dog-owning families will
be allocated randomly in a ratio of 1.5:1 to receive a simple behavioural intervention lasting for 10 weeks or to a
‘waiting list’ control group. The primary outcome is change in objectively measured child physical activity using
Actigraph accelerometry. Secondary outcomes in the child, included in part to shape a future more definitive
randomised controlled trial, are: total time spent sedentary and patterning of sedentary behaviour (Actigraph
accelerometry); body composition and bone health from dual energy x-ray absorptiometry; body weight, height
and BMI; and finally, health-related quality of life using the PedsQL. Secondary outcomes in parents and dogs are:
changes in body weight; changes in Actigraph accelerometry measured physical activity and sedentary behaviour.
Process evaluation will consist of assessment of simultaneous child, parent, and dog accelerometry data and brief
interviews with participating families.
Discussion: The Children, Parents, and Pets Exercising Together trial should be the first randomised controlled
study to establish and evaluate an intervention aimed at dog-based physical activity promotion in families. It
should advance our understanding of whether and how to use pet dogs to promote physical activity and/or to
reduce sedentary behaviour in children and adults. The trial is intended to lead to a subsequent more definitive
randomised controlled trial, and the work should inform future dog-based public health interventions such as
secondary prevention interventions in children or adults.
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Background
Recent studies which have measured physical activity
objectively show that few primary school-age children in
the UK meet public health recommendations for physical
activity of one hour of moderate-vigorous intensity physi-
cal activity (MVPA) daily [1-4]. Low levels of physical
activity can be expected to have deleterious effects with
substantial public health impact [5]. Physical activity is
even lower than UK averages for children for some ethnic
minority groups [6], lower in girls than boys, and lower
among the overweight and obese [4]. Recent UK studies
have shown that objectively measured physical activity
declines, and objectively measured sedentary behaviour
increases before adolescence [4,7]: these changes in mid-
late childhood are also more marked among girls, the
overweight and obese, those with lowest levels of physical
activity [4], and predict subsequent changes in body fat-
ness [8]. Moreover, recent evidence has shown that of all
the periods from birth to late adolescence, mid-late child-
hood in the UK (around the ages of 7-11 years) is charac-
terised by the greatest incidence (emergence of new
cases) of obesity [9], and the greatest degree of excessive
weight gain among those who do not become obese [10].
This recent evidence suggests that mid-late childhood
(towards the end of the primary school years in the UK)
should be considered a priority in interventions aimed at
promoting physical activity, preventing future obesity,
and/or promoting a reduction in sedentary behaviour.
Systematic reviews of interventions to promote physi-
cal activity in school-age children suggest that physical
activity is modifiable to some degree [11,12], and physi-
cal activity promotion is helpful to obesity prevention
[13,14]. Physical activity is potentially very flexible in
children, influenced largely by factors in the physical
and cultural environment which are at least partly modi-
fiable [15]. Making environmental changes which are
conducive to physical activity is a logical response to
concerns over the low levels of physical activity of chil-
dren. However, systematic reviews on interventions to
promote physical activity in childhood have noted many
limitations in the evidence, and most interventions have
had only modest and short-term impact on physical
activity or obesity risk [11,12,15]. The belief that
increased physical activity will reduce obesity risk has
even been questioned [15-17]. The evidence on inter-
ventions to promote physical activity therefore suggests
that novel approaches to physical activity promotion in
childhood are required: these should aim to have more
marked effects on physical activity, and should aim to
be more sustainable than interventions which have been
typical in the past.
Dog ownership is a significant societal factor that may
be used to encourage and sustain health behaviour
change at individual and population level [18]. Many
UK households own dogs, and it is unlikely that they
are all walked on a frequent and regular basis, thus pro-
viding a target group for interventions to promote phy-
sical activity. It has been suggested that the pet dog is a
potentially valuable but neglected resource for physical
activity promotion in children and adults [18], providing
opportunities with wide population ‘reach’. In Scotland
for example there are approximately 800,000 dogs and
360,000 children of primary-school age. Approximately
20-30% of households in many western countries own
pet dogs (19,). In the UK approximately 22-24% [19,20]
of all households own a pet dog, but dog ownership is
even more common among households with children
[20]. A number of cross-sectional observational studies,
including some studies which have measured physical
activity objectively, have shown slightly higher physical
activity levels for adults who walk their dogs regularly
and have reported a tendency for adult dog owners to
meet physical activity recommendations more com-
monly than non dog-owners [21-23]. Recent UK evi-
dence suggests that, in the absence of any specific
intervention, children typically are slightly more physi-
cally active if they own a dog [24]. However, one Aus-
tralian study examined dog walking in children: only
23% of 5-6 year olds and 37% of 10-12 year old children
ever walked with their dog [25]. Dog ownership has
been associated with lower weight status and increased
physical activity in some sub-groups within studies, but
not all sub-groups [25-27]. A recent study across the
city of Liverpool in the UK found that 59% of 9-10 y
olds who owned dogs reported some involvement in
walking their dogs, but only 34% reported walking their
dogs daily (unpublished, Westgarth et al.). Recent ana-
lyses of the large UK birth cohort ‘ALSPAC’ (the Avon
Longitudinal Study of Parents and Children) provided
no evidence that 7 year old children whose family
owned a dog were less likely to be overweight/obese
[28]. One intervention study which used dogs to pro-
mote physical activity [29] was promising, but was an
obesity treatment trial in adults only, and so is of lim-
ited relevance to public health interventions for children
and their families.
In summary, dogs are present in a high proportion of
households, and have the potential to increase child and
adult physical activity [18], but have not been used for
this purpose to any great extent to date. Promotion of
more walking and play with the dog could be a useful
strategy to promote family physical activity. At this
stage however, evidence is lacking as to whether and
how interventions with families and their dogs can be
used to promote physical activity. There is sufficient evi-
dence from observational studies now to conclude that
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dogs and their owners have potential to walk more, and
intervention studies are now justified.
Concerns over declining physical activity in mid-late
childhood suggest that this may be a useful period of
the lifecycle to intervene to promote physical activity, or
at least to mitigate the reduction in physical activity
which occurs at this time. Most interventions to date
have been school-based [11,12]. There is much less evi-
dence from interventions in other settings, including the
family/home [30,31], despite the evidence that the home
environment is a consistent predictor of objectively
measured physical activity level in studies of mid-late
childhood [30-32], and the suggestion from a recent sys-
tematic review that the home/family may be the most
promising setting for promoting child physical activity
[11]. Approaches aimed at promoting physical activity
should be developed and evaluated using a robust fra-
mework [33], should have a theoretical basis [33,34],
and should be tested rigorously using randomised con-
trolled trials (RCT; 33).
The current study, Children, Parents, and Pets Exer-
cising Together (CPET) therefore aims to develop and
evaluate a family-based physical activity promotion
intervention based on using the pet dog to increase phy-
sical activity and reduce sedentary behaviour for the
family. The intervention is theory-driven and the devel-
opment of the study has followed advice in the UK
Medical Research Council Framework on the Develop-
ment and Evaluation of Complex Interventions [33],
including the advice to carry out an ‘exploratory trial’
before carrying out a larger scale, longer-term, more
‘definitive trial’. The present exploratory trial is therefore
the first step along the path towards a definitive trial,
leading to at least one more RCT, drawing on the UK
Medical Research Council Framework and other gui-
dance such as ‘RE-AIM’ [35]. The study should also
inform the development of future public health
interventions involving dogs in other populations (e.g. in
adults, in older adults; 18). The specific research ques-
tions being asked in CPET are listed in Table 1.
Methods/design
Study sample, recruitment, inclusion and exclusion
criteria
It is intended to send invitation letters to participate in
the study to children in primary school years 6 and 7 at
all 36 primary schools in one local authority area, East
Dunbartonshire, in the West of Scotland. East Dunbar-
tonshire local authority provides a well defined geogra-
phical area for the aspects of the intervention which
involve the wider environment, and this single local
authority includes the entire spectrum of socio-eco-
nomic status. Recruitment effort, participation rate, and
retention rate will be documented.
Families will be included if they consent to participa-
tion, have children age 9-11 y, own a dog, if children
and parents have no physical or intellectual impediment
to participating, if at least one parent is willing to be the
focus of the intervention (and be responsible for taking
part in the intervention sessions and outcome measure-
ment sessions), and if their dogs are deemed physically
and psychologically safe to participate in the
intervention.
Ethical and safety considerations
The study has the approval of the University of Glasgow
College of Medical, Veterinary, and Life Sciences Ethics
Committee, which deals with ethical and safety aspects
of the study from the perspective of the human partici-
pants and the researchers. Informed written consent to
participation will be required from each participating
child, and from each participating parent. The trial also
has the approval of the University of Glasgow School of
Veterinary Medicine Ethics and Welfare Committee,
Table 1 Research questions to be addressed in CPET study
Research questions
A: Trial recruitment and retention i) How feasible is the trial
ii) Is recruitment realistic: are families willing to be allocated randomly
iii) What is the extent of sample attrition
iv) To what extent is the trial affected by missing data, perhaps arising from inconvenience of
home visits or the necessity to make hospital visits for outcome measures including DXA scans
B: Feasibility of the intervention and
implications for future trials
i) How feasible is the dog-based intervention
ii) Is process evaluation favourable
iii) How should intervention content and delivery be modified for future interventions in the light
of study findings
iv) What sample size would be required for a more definitive trial for each of the outcomes tested
C: Efficacy i) Is there preliminary evidence of favourable outcomes for primary and/or secondary outcomes
ii) Is there any indication that increases in physical activity during the intervention are compensated
(it is not known whether increased physical activity in dog-walking would reduce physical activity
at other times; ‘compensation’ (15,17)
iii) Does physical activity undertaken as part of the dog walking intervention displace other forms
of physical activity (e.g. going to the gym)
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and the University of Liverpool Leahurst Research Ethics
Committee, which consider the ethical, welfare, and
safety aspects of the study on behalf of participating
dogs and their owners.
Safety of the intervention will be enhanced by empha-
sising throughout the initial recruitment phase, and the
intervention sessions, that the focus of the intervention
is the family and the dog being active together- the
intervention is not intended to promote children taking
the dog outside the home without the parent. Judge-
ment as to whether it is safe for the dog to be involved
in the intervention will be based on a screening ques-
tionnaire developed by two full members of the Associa-
tion of Pet Behaviour Counsellors (Westgarth and
Hutchison, the latter also a Certified Clinical Animal
Behaviourist), both involved in the study, and based on
the professional assessment during the initial home visit
intervention session. It is intended to exclude dogs
which are physically unable to take part in the interven-
tion (e.g. due to limitations in mobility), and to exclude
dogs which are behaviourally unsuitable for the inter-
vention because of their tendency towards nervousness,
aggression, or other behaviours which might make the
intervention unsafe (e.g. strong drive to chase).
Design, randomisation, allocation concealment, blinding
This is an individual RCT, and will follow guidance on
the conduct and reporting of RCT outlined in the CON-
SORT statement [36]. After baseline outcome measures
are made, participating families will be allocated ran-
domly to intervention or control group (in the ratio of
1.5: 1 respectively).
Allocation concealment will be ensured by separation
of the process of allocation from the researchers
involved in the outcome measures. Blinding of research-
ers who make the outcome measures will be achieved
by having two researchers at separate sites, one respon-
sible for carrying out the intervention and the other
responsible for carrying out the outcome measures.
Statistical analysis and sample size considerations
The proposal is for an exploratory study, intended in
part to inform future sample size calculations for all of
the outcome measures used. The effect of the interven-
tion is unknown and there are no comparable interven-
tion data to inform a power calculation. We aim to
enter approximately 40 families: a study of this size
would be appropriate for an exploratory trial and indeed
would be larger than many previous physical activity
intervention studies in childhood [11-13]. While no
comparable data exist to inform a sample size calcula-
tion, if we use the primary outcome of change in child
total volume of physical activity (accelerometry) and
assume a moderate effect size, equivalent to the pooled
mean paired difference between primary school age chil-
dren with a variety of mild chronic diseases and
matched healthy controls (using unpublished data from
Penpraze et al., author) then a sample size calculation is
possible. Our estimates involve an increase in daily
accelerometry count in the intervention group equiva-
lent to 187 counts/minute with no change in the control
group, and an SD of 160 counts/minute for the differ-
ence in the change between groups. With 80% power at
p = 0.05, this difference would be detectable in the pre-
sent study with 15 families per group. The difference
between groups is 18% when expressed as a difference
in the change in accelerometry count per minute
between intervention and control groups. This is not
equivalent to a difference in total volume of physical
activity of 18% as there is not a 1:1 relationship between
total volume of physical activity and accelerometer
count per minute [4]. The difference between groups in
the change in physical activity assumed for the power
calculation is equivalent to around a 6% difference (40
minutes/day) in total volume of physical activity
between groups, equivalent to a difference in total time
spent sedentary between groups of approximately 40
minutes per day [4]. This calculation suggests that the
present study, though exploratory, would be powered to
detect differences in the change in total volume of phy-
sical activity between groups which could be biologically
meaningful.
Statistical analysis would be carried out on an inten-
tion to treat basis, with all families included in the
groups to which they had been allocated originally.
Missing data would be replaced using the last measure
carried forward method.
There is one planned per-protocol analysis. Outcomes
from families deemed by the researchers to be highly
engaged (criteria being parent and child attendance in
all three face-to-face intervention meetings) will be com-
pared with those less engaged.
Intervention and control groups
The intervention group will participate in a 10 week
participant-informed and theory-based intervention
which aims to increase the frequency, intensity, and
duration of dog-walking/playing with the family dog via
increased dog walking and physically active play (parent
and child walking and playing with the dog together).
We consider that all children who meet study inclusion
criteria will be eligible, regardless of their baseline levels
of physical activity. The rationale for this is that at pre-
sent < 10% of UK children meet the recommendation of
60 minutes of daily MVPA [1-4] when physical activity
is measured objectively, and so almost all participating
children will be insufficiently physically active at base-
line. Physical activity guidelines in the UK in 2011 also
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emphasised the benefits of accumulating > 60 minutes
of MVPA daily and so even for children who meet the
guideline at baseline additional physical activity would
be beneficial.
The intervention will be individualised and partici-
pant-centred, using progressive individual targets agreed
for dog walking/play with the dog for each family. Var-
ious levels of organisation (wider environment, but pre-
dominantly the family environment) will be used to
promote physical activity of children, their parents, and
their dogs. The intervention will rely most heavily on
modification of the family environment, and the use of
parental support for child physical activity in the light of
the promise of this as an intervention strategy
[11,30-32]-the main practical change sought is to bring
about in the intervention is the family and dog walking/
playing more outside the home (including the garden),
and doing so together.
The intervention will use the principal client-centred
behavioural change techniques which derive from social
cognitive theory [30]. These include decisional balance,
self-monitoring of dog walking/physically active play with
the dog (including a simple dog walking activity chart),
goal setting, rewards, behavioural contracting, problem
solving, and relapse prevention. All of these techniques
are well established in adult behaviour change interven-
tions, and are also used widely in behaviour change inter-
ventions with children of this age [37]. Self monitoring in
the intervention group will be facilitated by the use of
family accelerometry data collected at baseline. It is
intended that sharing of baseline physical activity data
will encourage an awareness of the true rather than per-
ceived levels of physical activity [38] and sedentary beha-
viour which may help motivate families to increase their
physical activity. Sharing of baseline accelerometry data
with the intervention group may also facilitate the setting
and monitoring of more realistic physical activity and
dog-walking goals by families. Families in the interven-
tion group will also be shown a lay summary of baseline
accelerometry data for their dog, using the method we
have validated recently [39], to encourage a realistic
understanding of current dog walking behaviour and
baseline levels of physical activity of their dog.
The intervention will target parents and children being
physically active together, using their pet dog to make
this happen. It will consist of: promotion of child play
with the dog by provision of a portfolio of suggested
games as ‘hide and seek’ and ‘obstacle course’ to be
played outdoors and indoors; provision of greater access
to dog walking opportunities in the wider environment
by providing intervention group families with informa-
tion on dog walking routes, dog waste bins, and maps,
describing outdoor spaces in the immediate environ-
ment and further afield; promotion of parental support
for physical activity involving the dog, both modelling of
physical activity and parental encouragement and logisti-
cal support; the provision of < £15 worth of physically
active toys and dog walking equipment per family
intended to facilitate play with the dog outdoors and
more controlled walking with the dog, with guidance on
the appropriate use of these materials from the Animal
Behaviourist.
The intervention is intended to be generalisable, con-
sisting of three home-based sessions (each approxi-
mately one hour, two in week 0 and one in week 6)
with participating families and the researchers who will
deliver the intervention, followed by four telephone con-
tacts at weeks 2, 4, 8 and 10. Graded and individualised
goals on dog walking and physical activity will be agreed
and reviewed. One of the home-based sessions in week
0 with intervention families will be a 60-minute dog-
walking/play/training session with the Certified Clinical
Animal Behaviourist to help screen dogs and family for
safety aspects of the intervention, provide support for
the practical physical aspects of dog walking (e.g. best
use of equipment) and to train families and dogs to
interact in ways most likely to promote the physical
activity of both family and dog. The intervention is out-
lined in brief in Table 2.
The control group will receive the intervention after
all of the outcome measures have been completed (a
‘waiting list’ control design).
Outcome measures
Following recruitment, baseline measures will be made
on all participants, and then participating families will
be allocated randomly to intervention or control groups.
Outcomes will be measured at baseline and 11 weeks
later (in the week after the end of the intervention for
the intervention group).
The UK Medical Research Council Framework for the
development and evaluation of complex interventions in
public health [33] recommends consideration of a
potentially wide range and large number of outcomes at
the exploratory trial stage which might be modified or
reduced, in the light of exploratory trial experience,
when the subsequent, more definitive, trial is planned.
With this advice in mind the present study has included
a large number of measures of a range of outcomes in
the children, all of which are at least potentially sensitive
to changes in physical activity [5]. The trial will also
include measurement of a number of outcomes in par-
ents and dogs. The primary and secondary outcomes in
children, parents, and dogs are summarised in Table 3.
Process evaluation
In order to conduct a process evaluation of the inter-
vention and trial, and to inform future interventions, we
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will evaluate the child-dog walking diary in combination
with simultaneous Actigraph accelerometry data from
parent, child, and dog (to identify whether and when all
three were physically active together) at the end of the
intervention. This will permit an assessment of the
extent to which children, parents, and pets were ‘exer-
cising together’ at baseline and at follow up, including a
summary of the number and frequency of episodes
when all three were physically active together in each
week.
A brief study exit questionnaire with Likert scale
responses will be used to obtain feedback on the
intervention (as a form of process evaluation) from all
families in the intervention group, to categorise those
engaged versus those less engaged with the intervention
(for the purposes of the per-protocol analysis), and to
identify perceived barriers and facilitators of the inter-
vention; perceptions of the acceptability of the interven-
tion and the outcome measures and suggestions for
future interventions.
A qualitative study, involving a focus group with parti-
cipating parents and a separate focus group with partici-
pating children, will be conducted after the intervention
in order to: inform the process evaluation of the
Table 2 Content of CPET Intervention
Week Contact
Type
Personnel Content
0 Visit Animal
Behaviourist
Safety screening for family and dog; best practice of equipment use; practical training aspects of physical
activity interactions with child and dog.
1 Visit PARA Overview of intervention timeline; decision balance; discussion of individual physical activities and sedentary
behaviours; identifying alternative behaviours; goal setting; reward structure; self-monitoring (Activity Chart).
2 Telephone
(verbal)
PARA Review goal progress and self-monitoring; address other questions; review social support; provide positive
reinforcement.
4 Telephone
(text)
PARA Statement of positive encouragement relating to individual goals plus a helpful hint to becoming more
active.
6 Visit PARA Review goal progress, self-monitoring and rewards; relapse prevention.
8 Telephone
(verbal)
PARA Review goal progress, self-monitoring; address any questions; positive encouragement.
10 Telephone
(text)
PARA Statement of positive encouragement relating to individual goals plus reminder of forthcoming post-
intervention measurements.
PARA: Physical Activity research assistant
Table 3 Primary and secondary outcomes in children, parents and dogs
Outcomes
Children Primary
outcome
• 10 week change (baseline-1 week post-intervention) in objectively measured total volume of physical activity with the
Actigraph accelerometer (The Actigraph, Florida) using the accelerometry count per minute [40]; over 7 days in the
children.
Children Secondary
outcomes
• Changes in objectively measured light intensity physical activity and MVPA (using the validated accelerometry cut-
points of Puyau et al.; [41]);
• Changes in objectively measured sedentary behaviour (using the validated Actigraph accelerometry cut-point of Puyau
et al. [41]);
• Changes in the patterning of sedentary behaviour (length of sedentary bouts, frequency of breaks in sedentary time; 7
day Actigraph accelerometer with the pragmatic cut-off, not yet validated and calibrated, of 150 counts per minute to
define sitting time; 34);
• Changes in body composition (fat mass index and lean mass index) based DXA using a Lunar Prodigy whole-body
scanner (GE Medical Systems, Madison, WI) in conjunction with enCORE software version 13;
• Changes in body weight and in BMI Z scores expressed relative to UK 1990 reference data; Changes in whole body
and lumbar spine bone mineral content (DXA);
• Changes in Child Health Related Quality of Life, as reported separately by both the children and by their parents, using
the PedsQL which is practical, valid, and sensitive to change resulting from lifestyle interventions [37,42].
Parents Secondary
outcomes
• Changes in objectively measured physical activity (7 day Actigraph accelerometry) for total volume of physical activity,
as well as light intensity physical activity and MVPA;
• Changes in sedentary behaviour (total time and patterning of sitting time using the pragmatic cut-off of 100 Actigraph
counts per minute to define sitting behaviour; 34);
• Changes in parent body weight.
Dog Secondary
outcomes
• Changes in body condition score [43];
• Changes in total volume of physical activity (Actigraph accelerometry; 39), in part as a process evaluation measure.
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intervention; obtain participant views on the acceptabil-
ity of the intervention and outcome measures; obtain
participant suggestions for the intervention to be devel-
oped for the larger, longer term, trial.
Finally, a CONSORT study flow diagram [36] (Figure
1) will be used to summarise sample attrition and miss-
ing data for all of the outcome measures.
Discussion
Study context
As noted above, there is considerable public health
interest in the possibility of using pet dogs to promote
health of humans in general, and to promote physical
activity specifically. However, there is a dearth of inter-
vention studies which aim to test whether and how pet
dogs might be useful in physical activity promotion.
Indeed, despite the great current interest in this topic as
evidenced by many recent publications in the epidemio-
logical and public health literature, no RCT of a public
health intervention using pet dogs has yet been pub-
lished. Physical activity is seen widely as one of the ‘best
bets’ in public health strategy [44,45], yet relatively few
well established interventions exist which will produce
marked and sustained increases in physical activity in
any population. There are few well founded family-
based interventions despite the potential of modification
Figure 1 Flow of study design showing potential attrition during enrolment, allocation, follow up and analysis.
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of the family environment for promotion of physical
activity in children [11,30-32]. Most physical activity
promotion research to date with school-age children has
been school-based, and has had mixed results [11,12].
Dog-based interventions can-potentially at least [18],
address the problem of sustaining the intervention since
the dog will remain with the family beyond the end of
the intervention, and because subsequent dogs may join
the family (and children may become dog owners as
adults), possibly promoting a more physically active life-
style which becomes long-term.
Using dogs to promote physical activity may also have
wide public health ‘reach’. In some western populations
prevalence of pet dog ownership is as high as one-third
of all households, and in sub-groups of these popula-
tions the prevalence of dog ownership is even higher.
Pet dogs may be useful in promoting physical activity of
all members of the family: children; adolescents; adults.
Dog ownership is so common that most children in
western societies have at least potential access to dogs
via extended families, friends, or neighbours. Dog-based
interventions may also be helpful in special populations,
in secondary prevention for example [29].
Examining whether the potential of pet dogs can be
realised in public health will require the rigorous testing
of interventions using RCT which have been developed
according to helpful logic frameworks such as that pro-
vided by the UK Medical Research Council and these in
turn will depend on the exploratory trials of the kind
described here.
Study strengths and weaknesses
The present study has a number of strengths. It takes a
logical approach to the development and evaluation of
the intervention, based on the UK Medical Research
Council Framework, the intervention itself is theory
based, and the study is aimed at providing high level evi-
dence. It targets the common and important public
health problems of low levels of physical activity, high
levels of sedentary behaviour and high prevalence of obe-
sity, with a logical emphasis on a stage of the lifecycle
(mid-late childhood) recently demonstrated to be a pub-
lic health problem in the UK [4,7,9,10]. Dissemination of
the study and the intervention are priorities for the
research team, in order to facilitate future interventions
of this kind, as evidenced by the current and subsequent
research reports, so the intervention materials will also
be available subsequently from the corresponding author.
The trial has been registered, in part to facilitate dissemi-
nation. The study also has access to a large number of
state of the art outcome measures of a range of variables.
The study is multi-disciplinary, involving collaborators
from an unusually wide range of specialties, with exper-
tise in childhood measurement methodology and trial
design and conduct, behavioural science as applied to
physical activity interventions with adults and children,
human-dog interactions in public health, dog behaviour,
veterinary medicine and dog physical activity, and biosta-
tistics. Exceptionally in this field of research the present
study is designed to consider equally both the people and
the pets involved, including the behavioural welfare of
the animals being used in the public health intervention.
This collaboration is unusually broad in scope but essen-
tial in order to design and develop the intervention, to
evaluate it, to progress it along the path outlined by the
UK Medical Research Council Framework and to disse-
minate it effectively. Finally, the trial will include a pro-
cess evaluation and a qualitative study in order to inform
the development of the future intervention to be tested
in a future more definitive trial, as recommended by the
UK Medical Research Framework [33].
The present study has a number of weaknesses. It
lacks an economic evaluation, though this is arguably
more appropriate as part of a more definitive trial in
future. The present study is intended to test a relatively
simple and potentially generalisable intervention. It is
possible that an intervention with a higher ‘dose’ of
input might have greater efficacy, but possibly at the
expense of reduced generalisability. While extensive
expert input has gone into the design of the present
study intervention, and the intervention itself uses a
resource not available widely (a home visit by a Certified
Clinical Animal Behaviourist), in the longer term the
trial is intended to facilitate future interventions which
are simpler and more accessible, by dissemination of
trial lessons and materials more widely via the internet,
and/or a book or DVD. The challenges and barriers
observed during this pilot will be crucial to informing
the design of future interventions. Longer-term follow
up to test the sustainability of any intervention effects
would have been desirable, but the short-term follow up
in the present study is probably adequate for an explora-
tory trial: In a future definitive trial longer-term follow
up should be included. The ‘reach’ of dog-based health
promotion interventions may be seen by some as lim-
ited, but in fact they probably have a higher reach than
many public health interventions to date (with the
exception of school-based interventions), and might in
future be considered instead of, or in addition to, other
interventions. Experience with CPET might also inform
family based physical activity promotion more generally,
an approach which is promising but which has a limited
evidence base to date [11]. The future reach of dog
based interventions into socioeconomically deprived
groups in the UK is potentially high given the dispro-
portionately high prevalence of dog ownership in more
deprived families [19,46]. While the primary outcome of
the present study is physical activity, dog-based
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interventions might in fact have a greater impact on
other outcomes of considerable public health impor-
tance, such as total time spent sedentary, or the pattern-
ing of sedentary behaviour [34,47-50]. These relatively
new constructs have been included in the list of out-
come measures in the present study and, depending on
the results, might assume greater importance in the
more definitive trials which should follow.
Conclusions
The present study will be the first family-based RCT
aimed at promotion of physical activity in children using
pet dogs as the basis of the intervention. The study
should form a helpful basis for future public health
interventions which aim to use dogs to promote physical
activity and/or reduce sedentary behaviour in children,
adolescents, and adults. It may also be helpful in the
design of future dog-based interventions aimed at spe-
cial populations in secondary prevention or in treat-
ment: in the treatment of child or adult obesity for
example [29,37] where adherence to the physical activity
prescription is generally poor [37].
Abbreviations
ALSPAC: Avon Longitudinal Study of Parents and Children; BMI: Body mass
index; CPET: Children parents and Pets Exercising Together; DXA: Dual
energy X-ray absorptiometry; RCT: Randomised controlled trial.
Author details
1University of Glasgow College of Medical, Veterinary, and Life Sciences,
Glasgow, UK. 2University of Liverpool Department of Epidemiology and
Population Health, Institute of Infection and Global Health, Leahurst Campus,
Neston CH64 7TE, UK. 3University of North Carolina at Chapel Hill,
Department of Nutrition, Gillings School of Global Public Health, Chapel Hill
27599-7461, NC, USA. 4University of Strathclyde Physical Activity for Health
Group, School of Psychological Sciences and Health, Glasgow G13 1PP, UK.
5University of Strathclyde Dept. of Mathematics and Statistics, Livingstone
Tower, Glasgow, UK.
Authors’ contributions
VP and RM have determined outcome measures, study protocol and had
input into the paper. PH and CW have advised re canine behaviour and
suggested inclusion criteria and developed a suitable questionnaire. NM and
DW have contributed to study design. JR and PY conceived the study, and
participated in its design and coordination. All authors were involved in
study design and methods. All authors were involved in drafting and
redrafting the manuscript. All authors read and approved the final
manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 7 February 2012 Accepted: 19 March 2012
Published: 19 March 2012
References
1. Riddoch CJ, Mattocks C, Deere K, Saunders J, Kirby J, Tilling K, Leary SD,
Blair SN, Ness AR: Objective measurement of levels and patterns of
physical activity. Arch Dis Child 2007, 92:963-969.
2. Basterfield L, Adamson AJ, Parkinson KN, Maute U, Li PX, Reilly JJ:
Surveillance of physical activity in the UK is flawed. Arch Dis Child 2008,
93:1054-1058.
3. McClure S: Reilly JJ Objectively measured physical activity in a highly
obesogenic environment. Child: Care Health Dev 2009, 35:369-375.
4. Basterfield L, Pearce MS, Parkinson KN, Adamson AJ, Reilly JJ: Longitudinal
study of physical activity and sedentary behavior. Pediatrics 2011, 127:
e24-30.
5. Janssen I, LeBlanc A: Systematic review of the health benefits of physical
activity and fitness in school-aged youth. Int J Behav Nutr Phys Act 2010,
7:40.
6. Owen CG, Nightingale CM, Rudnicka AR, Ekelund U, McMinn A, van
Sluijs EM, Griffin S, Cook DG, Whincup PH: Ethnic and gender differences
in physical activity in 9-10 y old children. Int J Epidemiol 2009,
38:1082-1093.
7. Corder K, van Sluijs EMF, Ekelund U, Jones AP, Griffin SJ: Changes in
childrens physical activity over 12 months. Pediatrics 2010, 126:e926-35.
8. Basterfield L, Pearce MS, Adamson AJ, Frary JK, Parkinson KN, Wright CM,
Reilly JJ: Physical activity, sedentary behavior, and adiposity in English
children. Am J Prev Med 2:445-451.
9. Hughes AR, Sherriff A, Ness AR, Lawlor DA, Reilly JJ: Incidence of obesity
during childhood and adolescence in a large contemporary cohort. Prev
Med 2011, 52:300-304.
10. Hughes AR, Sherriff A, Ness A, Lawlor DA, Reilly JJ: Timing of excess
weight gain in a large cohort of English children growing up in the
1990’s (ALSPAC). Pediatrics 2011, 127:e730-e736.
11. van Sluijs EMF, Kriemler S, McMinn A: The effect of community and family
interventions on young people’s physical activity levels. Br J Sports Med
2011, 45:914-922.
12. Dobbins M, DeCorby K, Robeson P, Husson H, Tirillis D: School-based
activity programs for children and adolescents 6-18 years. Cochrane
2009, 1 Database.
13. Jimenez-Pavon D, Kelly J, Reilly JJ: Associations between objectively
measured habitual physical activity and adiposity in children and
adolescents: systematic review. Int J Pediatr Obes 2010, 5:3-18.
14. Waters E, de Silva-Sanigorski A, Hall BJ, Brown T, Campbell KJ, Gao Y,
Armstrong R, Prosser L, Summerbell CD: Interventions for preventing
obesity in children. Cochrane 2011, 12 Database.
15. Reilly JJ: Can we modulate physical activity in children?: Yes. Int J Obes
2011, 35:1266-1269.
16. Reilly JJ: Physical activity and obesity in childhood and adolescence.
Lancet 2005, 366:268-269.
17. Wilkin TJ: Can we modulate physical activity in children?: No. Int J Obes
2011, 35:1270-1276.
18. Bauman AE, Russell SJ, Furber SE, Dobson AJ: The epidemiology of dog-
walking: an unmet need for human and canine health. Med J Aust 2001,
175:632-634.
19. Murray JK, Browne WJ, Roberts MA, Whitmarsh A, Gruffyd-Jones TJ: Number
and ownership profiles of cats and dogs in the UK. Vet Rec 2010,
166:163-168.
20. Westgarth C, Pinchbeck GL, Bradshaw JWS, Dawson S, Gaskell RM,
Christley RM: Factors associated with dog ownership and contact with
dogs in a UK community. BMC Vet Res 2007, 3:5.
21. Harris TJ, Owen CG, Victor CR, Adams R, Cook DG: What factors are
associated with physical activity in older people, assessed objectively by
accelerometry? Br J Sports Med 2009, 436:442-450.
22. Cutt H, Giles-Corti B, Knuiman M, Timperio A, Bull F: Understanding dog-
owners increased levels of physical activity. Am J Publ Health 2008,
98:66-69.
23. Reeves MJ, Rafferty AP, Miller CE, Lyon-Callo SK: The impact of dog-
walking on leisure time physical activity. J Phys Act & Health 2011,
8:436-444.
24. Owen CG, Nightingale CM, Rudnicka AR, Ekelund U, McMinn A, van
Sluijs EMF, Griffin S, Cook DG, Whincup PH: Family dog ownership and
levels of physical activity in childhood. Am J Publ Health 2010,
100:1669-71.
25. Salmon J, Timperio A, Chu B, Veitch J: Dog ownership, dog walking, and
children and parent physical activity. Res Q Exerc Sport 2010, 81:264-271.
26. Timperio A, Salmon J, Chu B, Andrianopolous N: Is dog ownership or dog
walking associated with weight status in children and their parents?
Health Prom J Aust 2008, 19:60-3.
27. Coleman KJ, Rosenberg DE, Conway TL: Physical activity, weight status,
and neighborhood characteristics of dog walkers. Prev Med 2008,
473:309-312.
Yam et al. BMC Public Health 2012, 12:208
http://www.biomedcentral.com/1471-2458/12/208
Page 9 of 10
28. Westgarth C, Heron J, Ness AR, Bundred P, Gaskell RM, Coyne KP,
German AJ, McCune S, Dawson S: Is pet ownership associated with
childhood obesity? International Human-Animal Interaction Organisations
Conference, Stockholm 2010.
29. Kushner RF, Jackson-Blatner D, Jewell DE, Rudloff K: People and pets
exercising together. Obesity 2006, 14:1762-1770.
30. Ward DS, Pate RR, Saunders RP: Physical activity interventions in children
and youth. Champaign, Ill: Human Kinetics; 2006.
31. McMinn A, van Sluijs AMF, Nightingale CM, Griffin SJ, Cook DG, Owen C,
Rudnicka AR, Whincup P: Family and home correlates of children’s
physical activity. Int J Behav Nutr Phys Act 2011, 8:11.
32. King AC, Parkinson KN, Adamson AJ, Murray L, Besson H, Reilly JJ,
Basterfield L: Correlates of objectively measured physical activity and
sedentary behaviour in English children. Eur J Publ Health 2011,
21:424-431.
33. Craig P, Dieppe P, McIntyre S, Michie S, Nazareth I, Petticrew M:
Developing and evaluating complex interventions: the new MRC
guidance. BMJ 2008, 337:1655.
34. Salmon J, Arundell L, Hume C, Brown H, Hesketh K, Dunstan DW, Daly RM,
Pearson N, Cerin E, Moddie M, Sheppard L, Ball K, Bagley S, Chin A, Paw M,
Crawford D: A cluster RCT to reduce sedentary behavior and promote
physical activity and health of 8-9 year olds: the Transform-Us! Study.
BMC Public Health 2011, 11:795.
35. Glasgow RE, Vogt TM, Boles SM: Evaluating the public health impact of
health promotion interventions: the RE-AIM Framework. Am J Publ Health
1999, 89:1322-1327.
36. Schultz KF, Altman DG, Moher D: CONSORT 2010 Statement: updated
guidelines for reporting parallel group randomised trials. Br Med J 2010,
340:c332.
37. Hughes AR, Stewart L, Chapple J, Donaldson M, Zabihollah M, Ahmed SF,
Kelnar CJH, Reilly JJ: Randomized controlled trial of a best-practice,
individualized, behavioral program for treatment of childhood
overweight: Scottish Childhood Overweight Treatment Trial (SCOTT).
Pediatrics 2008, 121:e539-546.
38. Corder K, van Sluijs EMF, Goodyer I, Ridgway CL, Steele RM, Bamber D,
Dunn V, Griffin S, Ekelund U: Physical activity awareness of English
adolescents. Arch Pediatr Adolesc Med 2011, 7:603-609.
39. Yam PS, Penpraze V, Young D, Houston-Callaghan K, Cloney A, Todd M,
Reilly JJ: Validity, practical utility, and reliability of accelerometry for
measurement of habitual physical activity in dogs. J Small Anim Pract
2011, 52:86-91.
40. Reilly JJ, Penpraze V, Hislop J, Davies G, Grant S, Paton JY: Objective
measurement of physical activity and sedentary behaviour: review with
new data. Arch Dis Child 2008, 93:614-619.
41. Puyau MR, Adolph AL, Vohra FA, Butte NF: Validation and calibration of
activity monitors in children. Obes Res 2002, 10:150-157.
42. Hughes AR, Farewell K, Harris D, Reilly JJ: Quality of life in a clinical
sample of obese children. Int J Obes 2007, 31:39-44.
43. Edney AT, Smith PM: Study of obesity in dogs visiting veterinary
practices in the United Kingdom. Vet Rec 1986, 118:391-396.
44. Allender S, Foster C, Scarborough P, Rayner M: The burden of physical
activity related ill health in the UK. J Epidemiol Comm Health 2007,
61:344-348.
45. The Toronto Charter for Physical Activity: a call to action.[http://www.
globalpa.org.uk/charter], accessed 13th December 2011.
46. Westgarth C, Heron J, Ness AR, Bundred P, Gaskell RM, Coyne KP,
German AJ, McCune S: Pet ownership during childhood: findings from a
UK birth cohort and implications for public health research. Int J Env Res
Publ Health 2010, 7:3704-3729.
47. Dunstan DW, Healy GN, Sugiyama T, Owen N: Too much sitting and
metabolic risk. Eur Endocrinol 2010, 2010(6):19-23.
48. Davies G, Reilly JJ, McGowan AJ, Dall PM, Granat MH, Paton JY: Validity,
practical utility, and reliability of the activPAL in pre-school children.
Med Sci Sports Exerc .
49. Martin A, McNeill M, Penpraze V, Dall P, Granat M, Paton JY, Reilly JJ:
Objective measurement of habitual sedentary behavior in pre-school
children: comparison of the activPAL with the Actigraph monitor. Pediatr
Exerc Sci 2011, 23:468-476.
50. Tremblay MS, Colley RC, Saunders TJ, Healy GN, Owen N: Physiological and
health implications of a sedentary lifestyle. Appl Physiol Nutr Metab 2010,
35:725-740.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/12/208/prepub
doi:10.1186/1471-2458-12-208
Cite this article as: Yam et al.: Children, parents, and pets exercising
together (CPET) randomised controlled trial: study rationale, design, and
methods. BMC Public Health 2012 12:208.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Yam et al. BMC Public Health 2012, 12:208
http://www.biomedcentral.com/1471-2458/12/208
Page 10 of 10
